Herein, we report a case of recurrent pleural metastasis after complete resection of invasive thymoma that was successfully treated with surgical resection. Thymoma and thymic carcinoma are uncommon neoplasms derived from the epithelial cells of the thymus. Approximately 30% to 50% of thymomas are asymptomatic at the time of diagnosis. However, these cancers may present with constitutional or local pressure symptoms and sometimes with paraneoplastic syndromes, especially myasthenia gravis. Surgical resection is the mainstay of thymoma treatment and has been shown to remarkably improve long-term survival. Despite complete resection, local recurrences are frequent, and surgery is the cornerstone of therapy even in cases of recurrent thymoma. We experienced a 67-year-old male patient with pleural metastasis that developed 6 years after complete surgical resection of invasive thymoma. The pleural mass was excised by video-assisted thoracoscopic surgery. Histopathological examination revealed an invasive World Health Organization (WHO) type B2 thymoma.
Introduction
Thymoma is the most common tumor that develops in the anterior mediastinum. It is usually indolent and grows slowly 1 . In general, although the natural history of thymoma is difficult to anticipate, malignant thymoma is often invasive and likely to relapse. Awad et al. 2 reported a case of stage I thymoma that recurred at the pleura 32 years after resection. However, there has been no report of a case that has recurred after a long follow-up period in Korea. We present herein a case of thymoma that recurred at the pleura 6 years after surgical resection plus postoperative radiation therapy. A brief review of the literature has been included.
Case Report
A 67-year-old man presented with abnormal findings in the pleura by chest computed tomography (CT). He underwent excision through sternotomy and postoperative radiation therapy (5,040 cGy) due to invasive thymoma 6 years before this presentation. No abnormality had been found at periodic follow-ups before a mass was detected on CT scans. At that time, he had no symptoms. A lobulated mass was detected on chest radiographs ( Figure 1 ) 6 year before this presentation, which was resected through sternotomy. Histological examination of the surgical specimen revealed type B2 invasive thymoma. There was no remarkable history of diabetes mellitus and hypertension. He was a nonCase Report Figure 1 . Chest radiograph shows a well-demarcated, lobulated mass in the left anterior mediastinum (arrow). smoker and an office clerk by occupation.
On physical examination, his nutritional and general conditions were good, and blood pressure, body temperature, pulse rate and respiratory rate were normal. Hematologic tests revealed hemoglobin 13 . On computer tomography (CT) scans, although there was no local tumor recurrence in the anterior mediastinum, reactive hyperplasia was found in the right para-aortic and paratracheal lymph nodes. In addition, a contrast-enhanced nodule measuring 2.2 cm in the greatest diameter was detected in the posterior segment of the left lower lobe ( Figure 3 ). Positron emission tomography showed a fluorodeoxyglucose (FDG)-absorbing nodule in the left lower lobe pleura ( Figure 4 ). The nodule in the posterior segment of the left lower lobe was resected through video-assisted thoracoscopy, and the surgical specimen showed findings suggestive of type B2 thymoma ( Figure  5 ) and no thymoma cell at the resection margin. The histopathological findings were similar to those obtained 6 years ago. The patient is periodically followed up, and his postoperative course was uneventful without any recurrence of thymoma.
Discussion
Thymoma and thymic carcinoma are rare neoplasms arising from the epithelial cells of the thymus 3, 4 . However, these tumors represent the most frequently diagnosed tumor of the anterior mediastinum and account for approximately 45% of all of the anterior mediastinal masses 4, 5 . These tumors are reported to occur predominantly in the fifth to sixth decades 6 . Most thymomas are slow-growing and indolent tumors 1 . Although 30% to 50% of all thymomas manifest no clinical symptoms at the time of diagnosis 7 , they are accompanied by dyspnea, chest pain, weight loss, fatigue, cough, superior vena cava syndrome due to compression of and infiltration into the adjacent tissue, hoarseness, dysphagia and pleural/pericardial effusion, which show extremely poor prognoses 6 . Our patient had no clinical symptoms at the time of diagnosis and predicted a poor prognosis. Prognostic factors for thymoma include metastasis, tumor size (＞10 cm), age (≤30 years), lymphocyte predominance, mixed tissue form and paraneoplastic syndromes such as myasthenia gravis, red cell aplasia and hypogammaglobulinemia 5, 6, 8 . By gross examination, thymoma is a lobulated and firm tumor, has tan-pink to gray color and contains cystic spaces, calcification or hemorrhage. In addition, it is encapsulated and invasive and frequently adheres to the surrounding structures 9 . Our patient had a gray mass that infiltrated into the adjacent connective tissue. Suster and Moran 10 described thymomas according to their dominant cell type: predominantly lymphocytic, predominantly epithelial, predominantly mixed, predominantly lymphoepithelial and predominantly spine cell. The World Health Organization (WHO) classified thymomas into 6 types according to the shape of epithelial cells and the proportion of lymphocytes and epithelial cells: types A, B1, B2, B3 and C
3
. Our patient had a thymoma belonging to type B2 according to the WHO classification system. Type B2 thymoma is characterized by the histologic features of large, polygonal tumor cells that are arranged in a loose network and exhibit large vesicular nuclei with prominent large nucleoli -background population of immature T-cells always present 11 . Thymoma appears as an ill-demarcated, lobulated mass in the anterior mediastinum on chest radiographs 5 .
Contrast-enhanced chest CT shows a well-demarcated, encapsulated mass, frequently accompanying hemorrhage, necrosis and cyst formation 5 . In our patient, although the mass was not detected on chest radiographs, chest CT showed a contrast-enhanced nodule in the posterior segment of the left lower lobe with focal thickening. There was no finding of hemorrhage, necrosis or cyst formation.
The main treatment method is complete surgical resection that improves the long-term survival rate 12 . In previous large-scaled studies, complete resection is an independent prognostic factor by multivariate analysis, and the mortality rate is reported to be 2.5% 3 . Surgical resection plus postoperative radiation therapy is recommended as a multimodality treatment, and a radiation dose of at least 4,000 cGy is required 6 . Our patient received radiation therapy with a dose of 5,040 cGy after pleural node excision through video-assisted thoracoscopy. Only a few cases of tumor recurrence after surgical resection of thymoma have been reported 1, [12] [13] [14] . In cases with invasive thymoma, the recurrence rate was reported to be about 11% to 36%, whereas encapsulated thymomas recur in approximately 10% of all patients 7, 12 .
Recurrence of thymoma has been reported after disease free intervals of more than 10 years 13 . Therefore, long-term follow-up is mandatory 14 . Contrast-enhanced chest CT is the main diagnostic tool and should be performed annually during the follow-up period. The duration of follow-up still remains controversial. Since thymoma recurred 6 years after surgery in our patient and 10 years after surgery in previous reports, it is inferred that patients should be followed up for at least 10 years. Intrathoracic implantation can occur any place in the pleural cavity but occurs most frequently in the mediastinal pleura 15 . In most cases, local recurrence and distant metastasis are extremely rare 14 .
Since pleural recurrence usually produces no symptoms, it is frequently encountered incidentally during the follow-up period 15 . Our patient was followed up every 6 months by chest CT. At the time of diagnosis, he had no clinical symptoms, and neither chest CT nor positron emission tomography showed distant metastasis. Intrathoracic recurrence is more often in early stage (I and II) and distant metastases occur often in stages III and IV thymoma 13 , and 6 years before our patient was diagnosed to Masaoka stage II. In our case, so called 'droplet metastasis', there is no possible way to distinguish between hematogenous metastasis, implantation metastasis during surgical resection and ectopic thymoma. But seeding of tumoral cells during the manipulation of the tumor is possible mechanism, particularly if the mediastinal pleura have been opened 15 . This kind of problem is more frequent when using minimally invasive technique such as video-assisted thoracoscopy or robotic technology, therefore a long-term follow-up is necessary to exclude the possibility that minimally invasive techniques can expose the patients to a higher risk or pleural relapse 15 . Though our patient underwent surgical excision by sternotomy, seeding of tumoral cells during the manipulation of the tumor is thought to the possible mechanism. It has generally been recognized that recurrent thymoma can be best treated by surgical resection. Nomori et al. 14 reported in a study of 30 patients with recurrent thymoma that prognosis was better in those undergoing complete resection than in those undergoing radiation therapy and that the 5-year survival rate after complete resection of local recurrent thymoma was 100%, whereas that after resection of distant metastatic lesions was 30%. We reported the case of a 67-year-old patient with invasive thymoma of the anterior mediastinum that showed pleural recurrence 6 years after surgical resection.
